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'TITLS-' Disaociacion of aolecules?'in a st:ong tadiation fteld

sounc*

:' Zh. ‘eksper. 1 teor. ftz... e 67. uo.‘_l. 196& 216~220

:,_OPEC 'IAGS: dissociation, photodissociation, l.ase:'t radiation field,
rlaser application. polat molecule ;5r

IABSTRhC‘I’., A theorettcal 1nvestlgat£on has baeu made of phatodissocta-‘
'tion of moleculea in a strong (laser) radiation field when the photon
enargy is less than the dfssociation energy. Ouly dissociation due

"1 to excitation of high vibrational levels of molecules accomnanied bw
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.é&e;ﬁisﬁti6n §f°tbe“répark" ére3§é41¥n'the*airfby a focused

hurne reksperimcntnl'noy i heoreticheakoy fiziki, v. h?,
h,~20034200) P e
[ aser? ruby lasar, uir breakdovn,.dielectric breakdown,
yeam: spark e LT :
rim‘e'n'tal iﬁvéstigution oi‘ air breakdown in the focus
hed“ruby—laser beam yielded the. following preliminary re-
he laser, with a- '30- meguwatt peak ‘power, -nad an. output pulse
50 ‘usec,.a beam uiameter ‘of:12. mr and an output beenm
5:3%- The- elongated cpark produced in the air had an axial
1ength of “10~=15" mm; the threshold power sufficient to cause such a
‘spark was ‘found to be 5-—10 megawatta. :The; entire air breakdown process

wasg photographed with'a ‘high-speed SFR~2 camera at 625,000 frames per

second. The. resolution thus obta}.ned vas., however, inadequate to ana-
Curdlla .
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esting ‘initial‘period of ‘the diacharge. It was

at Lo; ;th?lﬁ;gributpntfqnergyjpadsééfthrouEh,the'focala
ty the rest is absorbed in:.a 'small volume near the focus of the
lens. . The energy of the laser is. liberated in an initial volume esti-
meted. at 1074 emd." The laser beam creates a radial shock wave which
follows the pattern of channel formation inm the usual spark discharges.
A spectroscopic analysis showed the presence of singly chaerged NII
end 01I, as well as atomic nitrogen and an Hy line. In contrast to
the spark, that involving the:laser is characterized by & strong, con-
tinuous background, and by very broad lines, most of which are unre-
solved multiplets. These characteristics indicate e high electron con<
centration in'the laser spark, reaching 2:10!8 cm™3, The spark tem-
iperature, computed with a fairly low accuracy was 30,000—~60,000K.

:0rig. art. hes: 3 figures.

; s__.__SB-‘}';(.-Ph}rfsﬂiés; Institute, Academy of-'Sclences, SGSR) o N
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L ) s,k
g Tranaient processes 1n thtee-level. radf.o-frequency masers 25 S ¢

Cl QZhurnal ekapertmental'noy i teoreticheskoy fizikt, v. 47,
3 :»1966 o 2055-2063 . G e o

‘A A - ,_stigattou ts made:of cranstent processes 1n tf

?th:ee-level—»patamagnetic ‘masers, - The investigatf.en to a'certain

extent 1is alsoéepplicable o ‘the optical ram;e. The.active substances
a

uded:were rubyPand rutfle"(T105) doped with Cr3¥, The emilssion from
the ruby and. rutile masers wag in the 21- and lo-cm ranges, respective=-
ly. The concentration of Cr3” in ruby was 0,03% and in rutile O. 06%,
and: both masers operated-at a temperature of 4.2K. The experimental
results indicate that the ateady-state amplitude 18 reached after a
series of transiant damped oscfllations with subsequent exponential
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» reen.'the atages of a;transienc ta
-and - rutile .masers are diecusaed. ‘A theoretfcal analysis of
‘ransient processes in masers is carried out on the basis of kinetic
;equations similar to those used by H, Statz and G. A. de Mars (Quantum
‘Electroaics, Columbia University Frass, N. ¥., 1960, 530 pp.) but
ngrattzed for - three~lavel” maser, ' A solution of a systam of non-'f
ear “is ‘obtalned as a linear apptoximation in analytical
;form. “The theoretfical computations agree well with the experimental
Adata. The results indicate that in a ruby maser oscillations with
_mplitude equal to, or higher than,; “‘the- steady state occur. In the
case of large deviations of the population and amplitude from the
-steady-state values, nonlinear effects- are very likely to occur.
‘These, in a ruby maser, cause noansinusoidal oscillations at the start
‘of -a transient; the duration of the first peaks is considerably shorter
than the duration of those near the steady-state level, where .
_oscillations approach a sinuso‘dal form. Ortg. art, has. 12 formulas
jand 4 ftgutes.:g;:- : L .f :

?.Assocwrzom.-;fnztcheakty 1ust£tut mi P. N, Lebedeva Akadenit nauk .
;'SSSR (Inatitute of Phystcs. Academy of Sciences, SSSR)
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":;AUTHOR- ‘xukhov, V K.: Kulevsk..y, L A. H Prok.‘xorov A M (Correspond- ’

ing rmembeﬂ

Ho e

: ""hromium, exuted level me
The energy ot' mtemal types of oscmatmn in a laser (rubz crystal-v
! line rod contaming@ +0.5) x 10°2 at. % Cr) was determined by analyzmg the

| tharmal anarnms anaumalnbad o dlim acccbace 2o o2 2V as
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of directed emission; to the loss of particles with metastable levels to the
“‘cryatal lumineacent glow, and to the gereration by internal types of oscillation.

Tha fimira ahawo tho haont anaradvy emitiod indar Aiffarant anaratine randitinno-
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. ACCESSIGN NR: APk036720 - | 8/0020/64/156/002/0258/0299
' AUTHOR: Abilov, Gs S.; Veselago, Ve Vu; Prokhorov, A M. (Com.member AV SSSR) '

TITIE: Passage of electromagnetic waves :Hrou_gﬁ bismuth
i\ SOURCE: AN SSSR. Doklady*, v 156, no. 2, 1964, 298-299

i TOPIC TAGS: electromagnetic vave, magnetoplasma oscillation, élect:omagﬁetic
" ' wave penetration, standing wave, bismuth .

‘' ABSTRACT: The possibility of penetratlon of electromegnetic waves through bis-

‘i muth was pointed out previously (eg., E. A. Kaver end V. G. Skobov, ZhETF b5,

! 1963, 610, It has been previously detected by M. S. Koaykin et al  (ZETF L5,

‘| 1963, 1704) by reflection from the xesonator in an arrangement for excitation of

i magnetic plasma oscillations. The preseat authors have demonstrated the penetra-
; tion by recording the radiation after passage through the specimen. The apparatus :
\! consisted of two strip resonators baving a common wall mede of & bismuth specimen
i (23 mm diam, lo4 mm thdck). At 1.8 K, with the apparatus in a magnetic field, '
! the oscillations in the £irgt resonator (9600Mc) prodiced oscillations in the second

]
1
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‘U ACCESSION NRi1 AP4036720 '

resonator, The power transmitted depended on the magnetic field

strength, In the absence of magnetic fileld, or during the increase

;i in the specimen temperature up to 4.2K, the penetration of electro-~
magnetic waves was not observed, Orig,., art. has: 1 figure., '

; 1

'| ASSOCIATION: Fizicheskiy institut im, P. N, Laebedava Akademii nauk

. ;‘SSSR'(Insti.Cuce of Physics, Academy of Sciences SSSR) ’

| SUBMITTED: 18Dec63 - _ATD PRESS: 3053 - ENCL: A 00

' | SUB CODE: EM ... NO REF SOV: 004 OTHER: 000
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- ACCESCTON NR: APLOKL3ST

| AUTHOR: Martirosyan, Re M. ; Prokhorov, A M. (Corresponding member AN SSSR);

. Sorochenko, R. L.
CTITLE: Application of a quantum paramagnettc am

Doklady*, Ve 156, no. 6, 1964, 1326-1328

plifier in radioastronomy

b SOURCE: AN SSSR.
E%TOPIC TAGS: quantun paramagnetic amplifier, radioastronomy, hydrogen line,

" radic -wave fine structure

_ paramagnetic amplifier (QPA) (see T. V. Jelley, Microwave

.J. [2 (1962)) consists of two coupled resonance circuits of the signal frequencye.

It can be used in spectral radioastronomical studies which do not require a broad

' ¢ransmission band. The authors used this amplifier in connection with the 22-retel .
jon of the 21l-cm radiation of neutral hydrogene

 radio telescope of FIAN for obseryat
in a perpendicular orientation of the trigonal

' The active substance is A120 :Cr
axis with respect to the ext@rnal magnetic field of 2000 Oe.

temperature of the system is exp
jcate that QPA pexmits obtaining detailed informa-

_the components. The results ind
ation profile (fine structure)s Orige. arte. bas: 3 figureas.

" ABSTRACT: The quantum

-4
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The s;_:ectrum was t:.me—swept‘
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?fdonly varylng'frequencles are generated s;multaneously. a laser with -
exi ernal spher:.qal ‘mirrors emits a: single component with width not :

"i:han"_vO 1 em™1 and with a ‘frequency ‘variation. that consists of

'“abxupt Jumps “imposed on a monotonic déecreass. "This is attributed

oo to changes ‘in_the optical. properties of the ruby, due to the in-
© o erease in its. temperatures duv'n_ng the: ‘laser ‘.operation. Other fac-

' ..01 s, such -as’ 1nterna1 stresses. may also. influence the Irequency
',N. Zubarev far a-useful dzscuss:.on

ENCL: oo .
g Vo'.*HER._ 009
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~L 194766 EWA(k)/FBD/EWT(1)/EEC(k).-,-2/I'/E’ﬂP(k) EWA(m)-2/EA(h)  SCIB/LIP(e) .
: ACCESSION NR: AT5018647 wG/Gs UR/0000/65 ooo;ooo/ozm{ozz(-z’ 7L/ ;

_._EAUTHOR: Prokhorov, A. M., (Corresponding member AN SSSR, Laureate of ﬁ‘?’/ '
" | Lenin Pri%& " Lances : :

s ureate 6f°Nobel Prize)
TITLE: Quantqm electronics

| SOURCE: Radio 70 let (Seventy years of radio); nauchno-tekhnicheskiy sbornik,
: Moscow, Izd-vo Svyaz', 1965, 216-227

TOPIC TAGS: quantum electronics, quantum generator 2{

ABSTRACT: Modern quantum-electronic devices » their principles, structural
4} parts, and operation are briefly reviewed; Systems with inversed population,

| and the principle of stimulated emission. Maser, an elementary description,

! Ruby quantum amplifiers. Ruby laser, an elementary description. Gas laser.
Semiconductor laser. Prospects of laser generators and monochromatic- :
radiation receivers, The article offers an elementary account of the state of the !
art, Orig. art. has: 5 figures and |3 formulas, ’

i
'
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" | ACCESSION HR: AP5021348 UR/0120/65/000/004/0L40/0L43 |
o) EEEE o 53585331 L ., gy |

AUTHORS: Dianov, Ye, M,; Irisova, N. A.; Prokhoroy, A, M.

B | TITLE: An' arrangement for measuring the coefficients of reflection and trans- .

| parency of substances operating in monochromatic radiation in the millimeter and | "
“submillimeter range . e

SOURCE: Pribory i tekhnika eksperimenta, no. 4, 1965, 140~143

TOPIC TAGS: short wave radiation, reflected radiation, transmission, glass,

'-; ,;plexiglasS;polystyrene/KB glass

.1 ABSTRAGCT: The authors describe a setup for producing monochromatic radiation in
‘I the range of 1—U mm, designed for measuring the coefficients of reflection and
transparency. An electron tube operating in the desired range transmits its radi-j

ation along a metallic waveguide to a multiplier head of semiconducting material,

- The mouth of this device is at the focus of a spherical mirror, The radiation is
then directed to a diffraction grating. Depending on the purpose of the experi-
ment, the radiation may then be reflected from another spherical mirror into vari-
ous optical systems, The principal design of the setup is illustrated in Fig. 1

Curdl/a’ =
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ACCESSION IR: AP5021348 | - ol

of th2 Enclosure, The setup makes possible the production of radiation in either
converging or parallel beams, and the use of dielectric vaveguides permits the
| radlation to be transmitted to distances of several meters from the device. Pre-
! Liminary measurements were made on the transparency and reflection of several sub-
i stances, Goefficients of absorption were found to be 6.8'10—3 and 3,0°107° for
i plexiglass and K-8 glass, respectively, for a wavelength of 2 mm. "The authors
thank Ye, N. Bol'shakov for his aid in building the device, Ye, 4. Vinogradov for
i uszeful discussions, and L., K, Kiselev for participating in the work of setting up
- the squipment and for adjusting the radio engineering apparatus." Orig. art. o]
: . ' Oh

has: 3 figures and 1 formula.
ASSOGTATION: Fizicheskiy inst;i;tut"AN SS5SR, Moscow V(Physicaly Institute, AN SSSR)

. SUBMIUTED: -08Tuné4 ENCL: OL - SUB CoDE: op, BC

| NO REF SOV: 006 ~ OTHER: 002 - pm PaEss:‘yé/Z7j7
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‘ : Fig. 1. Setup for qxeé;suring’ reflection and transparency

© %7 a - EPP-09 Automatic recorder; b - amplifier and synchronous '*%°
i "detector; ¢ =~ optical acoustical receiver; K - electron tube; --.-
o+, ¥ = multiplier; M - modulator; Ry and Ry ~ spherical mirrors
“(¢ = 280 mm, F ="750 mm); Ly, Lyy L3 - short-focus polystyrene
, lenses (¢ = 74 m, F = 60 mm). - : '

B cre e
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Y k5768.85  C EWA(l)/FBD/EWG(r)/EWT(L 1)/8EC(%)<2/BEC( ) /T/ERC (b Vw2 /EWP (k) /
,AEHA(m)-?/EHA(h) Pm—h/Pncu/Po-h/Pf-#/Peb/Pt—h/Pl—h 1Jp(e) WG
oo CCESSIOH bR' AP5013663 . » ’ UR/0386/65/001/001/0005/0009

Voron'ko, Yu. K., Kaminslfiy, AL A., Osiko, ¥, V.; Frokhorov, A. M.
swwﬂ““‘“ ".’

L TITLE: Stxmulated emlssion of Can Hod* at A 5512 A le

AUTH,

Qbam\b

eksperimental’noy 4 teoreticheskoy fizikl.;

Pis'ma v redaktsiyu.
1 2 1955,‘5-9 ;

resent‘artlcle in- the form,cf a letter to the editors, provides
fpreliml ary‘data onra’ Ca§ 5 laner operatlng in: the middle of the visible
‘apectral- ‘range’ {at-5512 § at a: temperature of “TTK “The ‘faces of the T.5-cm~long
! laser rod were coated with layers of a dielectric materisl. The diameter of the
. faces was 6.5 mm and their transmittivity et the oscilletion wavelength 0.12 and
0. 7%. A& xenon lemp was the pumping source. Laser action was achieved in samples
. with en Ho3* concentration of 0.4%. The oscillation threshold wac 1200 J. S5t.mu-
| lated emission was due to transitions between the 5g, level and a Stark component
 ne the 5+ level ahout 370 cm~! gbove the ground level. The exact wavelength of
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\ Fizicheskiy 1naw;uf; 1m. Pe Re Lebedeva. Akadenﬁ.i. nauk SSSR “(Phisice
. metltuﬁe. Academy of Sciences BSSR); Inastitut yedernoy fizfiki Hoakovukogo LonY~
' dorstvennogo universitete (Institute of Huclear Physics of Moscow State Univernity)f
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i) /FED/BN6 (x )/t (1) kB0 ()2 /580 () /2 /o0 (5
Pr-bi/Pr=li/Po<hi/pt =i /Pae=2/Feb/Pi=-l /P14 1JP(c)
AP5013671

AUTHOR: Petrov, Yu. E.; Prokhorov, A. ¥,

15856035 -~ FWA
‘rEWA"(mT-'z' TR (h)

| ACCESSYOE HR:

N-micron »laaexf 7‘5

TOPIC TAS: - laser, ir laser; gae laser, helium xemon lacer

sting in the

Fhha 1 atondan  so dlend Vot * . . x. . a  see aae

ocfun 7

UR/0386/65/001/001/0039/ 001

‘7

SOURCE; ' Zhurnal eksgerimental'noy i 'tecrefiéheékoy fiziki. Pls'ma v redaktsiyu.

ASS e suthors first discuss qualitatively the feasibility of a laser épers|

ting in the far infrared and using a gas dischrge. Although in the design of gas |
lasers for the far infrared attention is usually paid to close levels of the higher
.| states, it is noted that in Xe overlap of the p and d series takes plsce even for | - °
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e oo Rl . =

frequemw:discharge end vith interna.l confocal Bilvered nirrors with reflec‘cion ca- |
| efficients 100 ‘and 05%; the substrates were o crystalliine quartz. The length of .
[ the discharge quartz tube was 1.80 m and the inside-diemeter was 6 mn. "The
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TI‘I‘I.E. 2 mvestlgation of the stimu.ated emlssion 1n CaFn'Nd“’ - erystals {type II)
a.t *'oom 1.empera.ture : : , . o

B SOURCE'T Zhurnal eksperimentel'noy i teoreticheskoy flzzki. - 'Pis':;:e. v 'redektsiyu.
Prilozhemye, : “no. 2, 1965, 3- 'T, and. insert A

'. ce]

! QIE?-.‘ ‘}. a.lcium compound sﬁimuleted emissiou, paramagnetic le.ser {
room temperature laser . .

ABSTnACT . The present work, ‘& con inuatlon of- earlier research (ZhETF, h6 19614

386) in- 1rhich the authors obtained ‘stimulated emission &t 1.0k y in CaB : Nc?

(type i) c ystals at 300K, gives preliminary results for laser action at 41,0885 . N

lin CaF g (type II) crystels at 300K. Type II crystels, unlike type I crystals,

- conte.i.n uxygén ions in thestructure of thdrneodymium op‘Jic'e.l centers. The working crys-
tals, which had 0.2—0.5% Na3+ concentrations, vere ‘in the form of cylindrical rods

‘having polished ends with an accuracy of ~15". te diameter end length of the rods

were %6.) mm and 75 mm, respectively. The optifal resorator consisted of externally

1
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mowunted: confocal dlelectric mirrors (radlis of curvature,; 500 mm; diemeter, 40 mm; | -
Lransmittivity, 2% at 1.06 w). -An IFP-800 xenon -lemp wes used for pumping. ILaser!

sction ‘repnulted’ from the ‘“F3/,+ I11./2 trensition.. The lifetime ‘of the excited P
.(_f*_F 3/2 state at 300K was measured (by means of a teumeter developed for this purpose
as’ niRS5 pieey At 300K, the type II laser operates at a lower frequency{n1.0835 T
then any (ther known neodymium laser. Orig. art. has: 1 table and 3 figures. [YK] .
| ASSOCTATICH: | Institut yadernoy fiziki Moskovskogo Gosudairstvennogo universiteta

| (Institute of Nuclear 'Physics, Moscow Stete University); Fizicheskiy institut
| Akademii "“nau'? "855R (Physics Instity te, Academy of Boiences -858R)
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i '},AP50100&2 TR el us'/o368/65/602/002/0138/01&1

: uruon-? Kaminskiy. A A., Komixenko, L. S.% Litvak D. H  Osiko, V. A.;

’Prokhurovi A M.

‘ v characteristics of .a CW CaFa: Dy"" leser pumped - i’
by a. point-‘source ‘are described. A- superhigh-pressurs continuous xenon lamp, the
" p8Sh--1000. placed in an .OKL-3a standard cine nroiectinn §1lmminatar was need s |
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o

.rengnissivity of epproximstely 5%. o reduce scattering, all the condenser sides

were silver coated. ‘Stimulated emission of Dy“' in Caf was observed at 23,540 2 10

end was due to the SIy~3>51Ig transition. The lifetime of the excited I, level at
300K wes “ 120 Usec and at the liquid nitrogen temperature, 1k msec. The beam

. Alevmcimaman sran armmwarimabale &1 Tha nrannaad cvatam hilizas availashle simerbricsht
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"f'-if-x:;‘-xammskly; A.»A., OS;ko, v Yy Prokhorov, A, H. z;//
S - uugﬁﬁaﬁaaszazszgg°

Selective excltatxon of ;;gm-egggg m'x centers in crystalq '}i 6
. ) Sl A S
: L
N : Zhumql ekspemmental'noy i teorat:,cheskoy fz.zikz. Pis'ma v redaktsiyu,
‘Pmlozhemye, ve 1, no. u 1955 33 -39

3 a:crystal,doped
i ulth rare arth ions. For -various reasons such cnysta]s “behave quite dlf‘erontlj,
and this tudy undlyves rare-earth. active centers-to ‘determine the most desirable
i es..:- A méthod is proposed for: studying the Stark gt uctu e of the luminescence
‘ispectea: of rare-earth doped crystals (in this case CaFy-Er3”) in which the indivi-
dual. “types. of - centers are selectively excited. The experimental equipment ’
Lcons:.s«.s of g mercury lemp, lenﬂes, moncchra'uator, "glase Dewar, qua""z
light conductors, test gample; prism, and =& spectrograph. The monochrgmator
is capeble of selecting a band with half—vid+h of ~3 % from a continucus spectrum.

——— A el e - .. - - . e e =
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_ c-and-dynamic methods are” used in producing excitation: in the first,
eXéiﬁatlph”is'ptddué?dﬂinfa‘prgséléctéd:absorptipnflingi.ihfthéféedond3 the wave-
léhgthé"bfﬁthéfexéitatiga;lightjare7scannéd;aﬁThe dyhami¢ luminescence spectrum for| <7
"dﬁe,transition'at?77°K:pf'CéFg doped with 3% Br3+ ig shown, and the related ap- '
‘i sorpt:ion apdetrum is cémpared, Three different Er3” centers were studied, and ex-
jcitation in each line of these systems was found to produce identical luminescence |

spectra. A:typical microphotogram is sho d di the systems are com-

of
Toaranhy, hasde
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{ AUTHOR: Khayrullin, G.G.; Prokhorov, A.N. - ;u !

| ORG: Institute of Electronics and Computer Technology AN LatSSR, Riga (Institut lektroniki
i vychislitel'noy tekhniki AN Lat5SR) P LR

TITLE: - Protection, control, and failure indication on semiconductor unit reliability testing
.stands : ] <

" | SOURCE: AN LatSSR. Institut elekironik § vychislitel'noy tekhniki. Trudy, v. 8, 1965.
B Avtomatiki 1 vychislitel'naya tekbnika, 123-130
- . o R

- | ToPIC TAGS: test stand, semiconduetdi device, clrouls reliability, reliability engineering

Lol A caused by the failure of one of the

- | -¢ircuit components. ed by short circuits or breaks.

: The article discusses resents specific circuits for the
protection, control, and failure indication on gemiconductor unit reliability testing stands.
The system incorporates 1) 2 short circuit protection and indication circuit; 2) a power supply
voltage surge protection circuit; 3) a maximum voltage limiter; 4) a current and voltage
overload circuit; and 5) a pulse generator malfunction indicator. A design for the overall
protection of the entire testing stand is also presented. Orig. art. has: 1 formula and 7

figures.

EC,IE / SUBM DATE: none / ORIG REF: 004 A
e N : - UDC: 621.316.925:621.382.019.34
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539,28,078:523.16% (, &>
. AUTHOR: Martirosyan, Re Ms3 Prokhorovy A M.} Sorochenko, R L - ®ﬂ/ .
S, . TITLE} Radio spectrometer for 2l-cm wavelength ,fr}_t_l_x paramagne’cic.:ampuﬁer- ,/

= -

" SOURCE: IVUZ. Rediofiziks, v. 8, no. b, 1965, 699-703

-7+ | TOPIC TAGS? radio spectroscope, radio astronomy, quentum device, amplifier stage,
© 0! paremagnetic lon, hydrogen line, meser il ) . b
T _ . 55 ..
- © i ABSTRACT: The authors describe @ }_Eectrometer‘gfﬁtendedrfor the investipation of E
the hydrogen redio 1ines, using & paramagnetic amplifier  with twa coupled !
© 1420-Me quarter-veve strip resonators., Ruby with 0.04% Cr3* concentrstion was used
- as the active medium., An external field of 2000 oe was produced by a guperconduct=
! ing solenold with winding of pure nicbium. The gain of the amplifier when working N
“with a radiometer vas 1618 db 8t 8 bandwidth of 7--8 Mc., The gein drift after. : '
| 30 minutes of operation did nob exceed 2—3%. A block diagram of the redio=’ : I
: gpectrometer is shovn in Fig. 1 of the Enclosure. Modulation was by switching the | M
. input of the paramagnetic amplifier from the antenna to & dunwy resistor equal to

e e e e e T T ,._____.__,,____—___.__...__-,._________-,__,._,.._.____

fCord 1/3 . ...
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the wave resistance of the coaxial line. The amplifier was awitched to the radio~’

meter circuit with the aid of a circulator with 0,2 and 20 db loss in the feorvard :

. and backward directiona, backed up by a ferrite gete for better decoupling. The ' . ;

.. gtmbilization and calibration of the aquipnent 1is vriefly described. Tests have !
- deionstrated the gbility of the apparatus to disclose fine details iIn the radio
¢ 1ine profile. Orig. srt, has: 3 figures, : foz2]

| ASSOCIATION: Fizicheskly institut im. P. H. Lebedeva AN SSSR (Ph;rg;ggsjgsj_i_fc_xl_tglj

i AN SSSR) | =2
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Fig, 1, Radiospectrometer block
' _disgram _
{ - {77t.- 2.1 - Antenna} 2 - noise gen,; 3 - directional
tcoupler; 4 - modulator; 5 - Dewar with ‘duaay
7 M MED : iload; 6,16 - ferrite gates; 7 - modulation
‘ - * 'freq. gen. 3 8.,9,13 - phase shifters; 10,11, .
5. 9 1\ . 112 - pulse shapers; 14 - quant, paramag, ampl.;’ EZIRN
. : ‘15 - ciroulator; 17 - freq. quadrupler; 18 - .
/N - 1108x freq. multiplier} 19 - buffor; 20 - first '
\o/ heterodyne gen.j2l - first mixer] 22 - if ampl.)
] 3 ‘23 - second mixer} 24 - contin, tuning heterod.} i
25 - 1000 %es timor ger,; 26 - mixer; 27 - 250-: IR
5 ~ kes ampl.t 28 - detector; 29, 30 - suppl. ampls! -
‘and broadband output detector} 31, 32, 33 -
imodul. freq. ampl, synch. detector, and broadb.
: i ’ 'output recorder} 24, 42 - 3d heterod. of narrow
: — “Iband outputej 36,39 - 2d If asplif.; 35, 43 - |
- ,agc; 37, 40 - 3d mixers; 38, 41 - quartz fil- | : J
: . . . _iters; 44 - 10 kes timing oulse sixer) 43 - i .
i - . } T harmonics group ampl,j; 46 ~ narrow pulse : R
: o . . 1§§H§1}- 5 L ' shaper? 47 - 20 kes gen.; 48 - 5 kes ampls) ! : ]
A w0 it , ' 54935 datector; 51 - Yinisg relay; g2,50 " -
[T . St N +.7. . .. -+ - inarrow band chann, detect.; 53,58 -~ modul. :

-t
H
H
i
i

- T St e e S frgq, amplld B4, 47 - synch. detl] 55, 56 -
[ . * narrow band ghannel recorders. -

Cc:xrd_:_a,/,_3 .
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1.2329=66 mﬁx;/m/mﬂn/mmm)/mc‘)fmcm-m/mm/m(k)/amf/ L

EWA(m)=2/EWA(h)_ _SCTB/IJP(c) _ WO/JD/IW/IG o
ACCESSBION NR: . AP502l560 . UR/0070/65/010/605/0746/0T47 |
_ o . 56 "
|AUTHOR: ~ Bagdasarov, Kh. 8.; Voron'ko, Yu. K.j Kaminskiy, A. A.; Osiko, V. V.; ) )
Prokhorov, A. M. g Yy , t Y

- i
e "***'*"-‘»"“‘E‘-’:’imf’.-::s;‘:;,—.-;‘v
e,

TITLE: ‘Stimulated emission of neodymium-doped yttrofluorite at room temperature

SOURCE: Kristallografiya, v. 10, no. 5, 1965, Tu6-TLT, end top half of insert
ifacing p. Th3 '

TOPIC TAGS: solid state laser, neodymium, yttrofluorite, stimulated emiassion .

254

:|ABSTRACT: Certain basie characteristics of a neodymium-doped yttrofluorite
(CaF3—YF3) laser operating et room temperature on two wavelengths are described.
The present work is part of & study to improve the opticel properties of active

materials for fluorine-compound lasers.

Type I CaFy—YF3 crystals with 0.1—0.5%

| (by weight) concentrations of Na3* were used.

Generation at ~10461 and A10640

corresponded to threshold energies of ~130 and 35 j, respectively, supplied to a-
standard IFP-800 xenon flashlamp:, The flashlamp was surrounded by a tubular glass
(2iS-17) fister in order %o prevent undesirable aging of the neodymium. The space ; .
between the flashlamp and filter was filled with cooling water. The working ¢rystals

lead 172
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were in the form of cylindrical rods with polished ends (parallel within 10—20"), ll
each 75 mm long and 6.5 mm in diameter. Confocal externsl mirrors were used whic
had an ~0.9% transmission at 1.06 y. The mirrors were 20 mm in diameter and had a
vadius of curvature of 500 mm. The linewidths at 10461 X end ~166ho'i were 10.8 cm~}
and ~3 em=1, respectively, at 300K, The most intense luminescence was due to the
4Fy/z + “I11/2 trensition, and the 1ifetime of the exclted “Fa/2 state of &
CaFy-—YF3 crystel with & 0.5% Nd3* concentration at 300K was vl msec., The results
show further that the generation in the described system occurs at a considerably
jower threshold than in the case of known crystals based on fluorine co¥ounds. lm
Amotig previously investigated active media, only CaW0y, :Na3+ and Gd03:Nd + ‘g- ]

are
to lase at two wavelengths at 300K with lower thresholds. Orig.‘ art., has: 3 figuré

{¥x]

ASSOCTATION: Fizicheskly institut im. P. N. Lebedeve { hysics Institute); Institut
kristallografll AN SBER (Institute of Crystallography, AN SSBR4 y

SUBMITTED: OTMay65 0 Umwen: o0 SUB CODE: EC
No REF sov: 00k a7 © omhER; 002 - mn‘pms:‘f/ﬂ
cord ofe, GEH o

¥
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L 52693-65 EWA(k)/FBD/EWG(r)/E4T(1)/EEC(k)-2/EEC(t)/T/EEC(b)-2/EWP(k)/
EWslm)-2, E%a{h) Pm-4%/Pn-4/Po-4/Pf-4/Peb/Pi-4/Pl-4  SCTB/IJP(c) T3

ACCESS!ON NR' APsoussz u'nlow?lssiomiooslwss/csos

. 0d 7
UTHOR ZVerev. G. M.. Prokhorov. A. M.: Shevchenko. A. K. 8 {

~resann

ITLE: Para.magnetic amplifiers and generatorn with optical pumping (Review) -

— 25"
soxmcs. Radiotekhnika i elektromka. v. 10, no. 5, 1965, 788803

TOPIC TAGS:: parama.gnehc amplifier, paramagnetic generator, optical pumping.
rt..by lasur pe.re.magnetm laser, gallium e.rsemde laser :

»»»»» LA ¢ 1954564 smlztwenty-two 19554& et
sources, thxs rewew of: qua.ntum paramagnetic amplifiers {QPA}-and quantum para<+- 77 -

I .marsnetic vanaratara (OPCY canriata af thare aactiana: cnaniol. fastuwrads AP ucine

i g
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,subm.llm:xeter band; - (z) Low temperatures are required for the steady-state
‘gperation of QPA and QPG; OP power may be reduced to 0.1 w; (3} Inversion can '
be obtained with ‘hve/kT < 0,89, i.e., with rather high temperatures under pulsed |
conditions and a constant magnetic fleld; (4) Cramers' doublets having a high

irelaxatiorn: time are most suitable for obtaining inversion of populations; ; ;
UKY Ahanrntinn in tha sewatal lattican adll naf araclisde ranatrirctine OPA and OP( :
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spect:'s of the Indiecated six compounds were investigeted. Typlcel dats on the
frequinciez and relative intensities at the maxims of the most intense lumines-

cen7e Lines are listed in Tanle ! of the Enclosure. The line widths given sare
for & temperature -150C, when the intensity of luminescence increases noticesably.
T el iolants of negetive sosorption were estimatet fram the absolite liminee-

vente brigntress of tne im{esu‘gated pubstance by campaering the luminegcence in-
tensity with the radistion intensity of & source with known absolute btrightaess
at tre same wavelength., Thne results are listed in Table 2 of the Enclogure. It
15 polittet out that the data dapend on various experimental conditions. Ia tne
case oF the complex Eu(BA)g, a spiked generution mode could be attained with a

1200 Joule pump power. e guthors are grateful to V., V. Euznetaova and L. A, _ P2
Bovikove for synthesis and supply of aame of the mveatige.tza ccmpounds rri

b d A
ATG., hest 4 figures, 1 formula, and 2 tables. L~2)
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CCESSTON NR:  APS004381

AUTHOR: Gveladze, T. \i.; Kresyuk, L. K.; Pashinin, P. P.; Prokhindeyev, A. V.,
Prokhorrov, A, M, b/

¢ -Characteristics of a ruby laser with pulsed Q-modulation

Zhirnal ‘skeperimental'noy 1 teoreticheskoy fiziki, v. 48, no. 1, 1965,

YA rubyleser,laser,Q jmbdﬁib.ﬁioﬁ',-.,Q"':sgoi,iéf_;:'_fia,s_e:éffei:perirment, laser

‘-.bégm‘fzéj;ie'ét:fi;séopi,'-»1asg,r_inducéd:air: breakdowd . - -

ABSTRA(T: ~An experimental study hes-been ‘made of e ruby laser with an output
“power ‘of up £0.50: My for e pulse length of L0—50 nenoseconds. The ruby rod was .
115 mn long, 12 mm in diameter, water cooled, end coated &t the ends. The Q-modu-,
- labor was a total-internal-reflection prism rotating ab 425 rps. The semitrens- ;.
| parent mirror Wes of the chemically deposited dielectric tyye, with reflection co+-
" efficient varylng from 70 to 16% (substrate without coeting). High-pover pumping:
‘produced two seperate output pulses. .Gein W plotted as s _function of pumping

. energy, using an ellipticel reflector end an 5000 l_é.gglo The value of gain was®
Y e e dn3 wekble wmmmmnd e kha theachald uauswe and vardous refleection coefficients
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of: ,h,e_}lnil“_l"'o'lr,‘lsvf}d;@hcut_‘i_t,he}va-s'_poi_le'r'. -1t was possible to obtain a gain over
.25 ¢ ;‘jl»?"in'.-fthgj‘g:entf_a.l regions of the erystal with coated ends. Using the Q-
1y maximum energy ‘per pulse was obtained with-a K-8 glass substrate without
ric coating for the mirror. The experiment thus
conclusion that high-trans
-and intermnal losses small.
"1 to 7 narrow lines, some of which breadened to a maxi
. creased pump power, The total vidth of the spectrum was 1.5 cm™! at 1ow pover,
'and narroved down to a mean of 0.6 em™t at higher power. . A mirror substrate less
‘then' 3 mm thick produced a single line 0.1 cm! wige with very good direesivity.

: This is considered ome of the most convenient methods of producing nerrow-line
giant pulses at room temperature, Focusing of the beam in air produced a spark at
“output powers of 5—10 Mv. An uncoated mirror impérvious to burnout ves used in

the spark experiments, Orig. art. has: 10 formiies and 1 figure, [sK]

ASSOCTATION: ~Fizfekisslly 1HBt1ut 1, P, §, L

7 7 1 Va,.déh-iin.i nauk SSSR (Physics .
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VA

e;nission, neodymium fluorite. electron pa.ramagnetic rego=
e{:ry le.ser, neod;rmium 1aser 4‘ ’
e A 1 —

hi e tiga”ons oi‘ the induced emiseiou from the

y-J+=Appls- Phys» v 38. 756 1962)
' 86 196&) the authors report experimcm al re=
‘of this stmulated emission .at: temperatures from 3G0.to ..
estigated in: crystam ‘with. nadf ‘ion concentrations from 0.02 to
A1t 4r a fluorine atmosphere by the method of. lowering the cruci-! .
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T Eive ned. jine 5: were gow

yresent- finvest"gat:.on. The' exciting light was supplied by :
ultre.v:.olef’ radiation ‘from vhich we.s cut off with a yellow file
,The_spectrum was recorded with a spectrograph with'a grating of 1200 lines/mm,{

th ong=range: ‘band ‘of which- ex{:endeda{:o 1.07 ¢, The wa.velength could be measured [ -
!

i

th »»"a.ccuracj Julils P I ‘R The stimulated emisgion was datected with a photcmultiplier
Sith oxy gen-cesium -photacathode. - Crystals 75 mm long and. 6.5 mm in diemeter with :
polished cylindncal ‘pide surfaces were used in the investigations. The cavity con-
sisted - of a crysta.l coated with 13-layer dielectric¢ mirrors. Only one line, 10461 '
Yas’ obse’ rved. at SOOK for all the crystals, except those with an Nd 3+ concentration oi‘
approxintately 0.02%. ' The additional lines had wavelengths of 10k48.2, 10466.6, :
P.OhBO .8..10507.9, and 10650.1 & (there were slight variations in thesn values from !
erystal to crystal). The line widths ranged from 0.1 to 0.9 cm 1, end increcsed by '
approxiu&tely 2.9 times as the concentration increased from 0.07 o 0.T%. The re-
sults were. compa.red with data on the EPR of the Nd3* jon, and it is shown from the
?.PR dg.t.;.' the.t -as the Na3* concentration is increesed, a rhombic symmetry tecomes su=
i the original tetragonal symmetry -of the environment of the ion. Somy ;
_ ‘1ines observed 'in -the crystal can be attributed to the influence of
’y!metry.~ ‘Tt 45 also shown that emission from the upper and lower levels is :
erned by the rhombic and tetragonal symmebries reupectively. "The authors thank
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TTACCESS[0S ER: AP5010503 R Uaxoosslssfou&feeh/108&/1066 A
AUTHOR: Bunkin, F. V.3 Prokhorov, A M. ;/;z 1

aTITLE- 'l‘he e Zect of multiphoton proceases in limieiug the maximmn pover oubput

of lssers. gl v |
SOURCE: ~Zaurnel ekaperimentel'noy i tedreﬁiché&k‘oj fiadkd, v. 8, no. b, 1965, |

5103&.1086

.,TO?IC TA _laser, atimule.ted emission,
¢ruby Le.ser, GeAs lsser, semieonductor laser,

nonline&r optics, mulhiphoton tra.nsition,'
injection laser, junction leser .

‘ABSTBACIH It 15 poinf.ed out that en znverted populaticn cen be atteined only in

. fespett to one transition or to a group of a few trensitions. Since the proba- |

i3t of n ome-photon trensition respoasible for tne achievenent of population
3% mts memdeonian while the
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2 tout of @ ruby leser limited
' um pover oubtpub of o ruby J ¢
- zﬁz 2 i 105 mv. Therefore, 8s & resuit of
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T
of 10 kw, The 1

lume of laser

CIA-RDP86-00513R001343120012-4"




"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120012-4

chaind {nct i

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120012-4"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120012-4

b;_z/ewv(k)/cm(m,-z/s:ﬂ th)

fon lifetime; " excited ion,' {irl‘valenb neogmiﬁ-,i“vﬁggméter;;maiétiom- '

i itiun, Ca.F'Z, CaWO.,, paramagnet.lc laser “’,y__‘ e

ABSTRACT:: An e;;penmental study or the leetme of the excited “F; /2 sta.t.e of &
;§d3+ Aon in CaF; and -CaW0y - crysta]s was made in’ the 300—L 2K temperature range and
_for va.rwous concentratlons of Hd3 ranging from several thousandths percent to a
fe ' < Tnview ‘of the -fact. ‘that CaF2 ‘and Ca‘ﬂOq crystals are used for lasers
t’-cpera‘s ing"' + room. temperature, e.nal,rs:.s was ‘made of the effect: of nonradistive
“4raysitions onthe reduction of lifetime of the excited “Fj/p level. Experivents
vere “earried out-by means of a taumeter (fully described in the article) in which
or : agging of crystals and control of temperature are pogsible. The experi-
i.menfcal results, shown in ‘Figa. 1 and 2:of; Ehe Enclosure, indicate the follcwing:
‘il en ‘increage-in ﬁhe concentration of Hd ions in. Can causea ‘a reduction in the
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' l"r" level for both types of spec

is: notlceable particularly at-
stals, it is further

“2) nonradiative transxtions
are of” 1mpor*a.nce ‘as the
llfetimes of “spontaneous transitxons.
eratures- and. for CaWO,
e is determinei hy the spontzfnetius __‘

1 equation o.nd 5 f:gures.- :

-0 R 5n.thé case of CaWOy cxy:
niof- higher concentra.tions ;
nrystals ab room ‘temparatures
i n in. the

ogen, and" lover temp

of the excited ¥4 12" “stat

ye.deruoy .i_‘izik

tm, ,the tetragonal and

Hadt: conceqtrat:.ons in ex-
displayed in the

which occur in

y are responsible for a

For Cafg crystals
crystals &b a1l . tem= - S

i Hoskovskogo gosudaratvennogo uhi#éréi_ﬁefaf{;- -

A A
titute.l-ioscow" Btate University)
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.(i£)/FBD/ JEEC(k)-2/T/BEC(b)=2/EWP (k) /EWA(n) -2/
- W:ﬁ“"“ m-f&/Pn-’i-/PQ-’-&/P:.-#/fgb/Pﬂ -4/P1-  SCTB/IJP{c) G
.| ACCES3IOR KR; Apﬁomshl va/oo56/65/o&a/ooé/1szg/1552
AM. (_,}
| .

Voron'ko, Y.'u. K.; Zverev, G. Mot Prokhorov

& Aim{on

ABSTRACT': The' authors o'bta.ined stimulated emisaion from Er® ions in CaFp crystel !
et three wavelengths in the region of 1.7 u, and ‘algo near 1.26 4. Ko emission was
The investigated CaF, single

R eé nesr 1.6 u » 85 reported by otber workers.
: DA% 8 ercwn by lowerinz the crucible in g fluorizing
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4 “ : HILR BlIVEred Cillbe f-¥ Sl

citetiion vas provided by a xeuon fiash lamp. " At about 1000 j threshold energy
emisgion cccurred at 1.T15 end 1.726 p. Hhen excitation was inereased by a factor
of 2 tbove threshold, emission occurred et 1.696 and also at 1.26 p. To identify
the prseible lager mechaniom, experiments were made with filtered pump light. These
exper.ments ghowed that the leser action st 1.7 ¢ is due to the 8'q/a ~ *I'g /2
tvane +inm of Frot. Taser action st 1.26 u involves transition bets/een the
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@STRAGI The -design and- fundamental x_haracteristxcs of-a: CH neodymium—doped CaWou
.gq. - led laser, opene.tmg ‘et room temperature, are:described in deteil. - Single|.
q;:ystal. were- grown by 'ghe Czochralski method. The CaW0, mixture was prepared by

adiment gtion. The's e.gting materiels were emmonivm: pare.t-mgstate and celcium . .
1 éhtoride specially re {ined for +this purpose.. The: neodynium . was introduced in the | .- ¥

i A a Rdmasir aslé BANAIWUN. Yo Ha_W0. wag intraducad into the melt in a concen-
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i . L

“|the optical qualit the crystal. The infrared luminescence of the neodymium iong

;ggpe most intense luminescence being at 1.06 u, which corresponds to the transition’
'.*53 2 q[lbéz) end its absorption spectrum vere considered. A crystel 5 mm in di-

lthe confo:el ends of the rystal. The laser operated at A = 10,584 X with e line

R

grovth rate from 12 £0"7 ‘mi/hr 1ed to significant improvement in

L

‘%o trensitions from the YFy/, level to the different levels of the “I multiplet |

ter and mm long with en Nd3* concentration of -ebout 3.0 percent, was selected|
ér the lesér. The lifetime of the excited state “F3/2 of this crystel st room tem-
ersture and lower was 172 %2 psec. A xenon lemp was placed at one focal point of |
ejfelliptical reflector, while the working crystal (ZhS-1T glass) was placed et the!
jier. The optical resonator consisted of multilayer dielectric mirrors placed at

width of approximately 1 A. The laser action was susteined at e pumping power of

2.6 xw, axd a 40% increase in the threshold power resulted in e leser output of

several tins of mw with a 1° beam divergence. The threshold of the working crystal-

pulse excited by e 2.6-kw pumping source was 2 1. Rasin diffirnltise in ranctrmetine i
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_ %  EALKY/FBD/E4G (=) /T (1)/2EC(K) <3 /T /EEC(b) ~2/EvP (k) /E¥A (m) =2 /e 24 (1)
Pr~4/Pn=4/Po-4/Pf-4/Peb/Pira/Pl-a  scTR/ImIS) v e
ACCESSION WR; APSOI92E5 . . . . .. .. -’ .7UR/0036,05/049/001/0127/013k /iy

AUTHOR: * Mandel'shtam, 8. L.; Pashinin, P. P.; Prokhorov, A. H.; Reyzer, Yu. P.; A_.i";
Sukhodrev, N. K, SR S { 5

z
TITLE: Investigation of a spark in the air due to & focused leser beam, II

SOURCE: 'j'z':h"ﬁz';ﬁéiVékis'péfin'zental'ndy { teorsticheskey fiziki, v. k9, no. 1, 1965,
127-13h : .

TOPIC TAGS: ge‘s"i)fé,ékdéwn s gir breakdown, piashia heating, Doppler shift, laser
beam scattering - = .o e IR

ABSTRACI:. Thisarticle is 'a continuation ‘of en earliér work (S. L. Mandel'shtam,
P. P."Pashininj A. V. Prokhindeyev, A. M. Prokhorov, snd N, K. Sukhodrev, ZhETF,

L7, 2003, 196L}, end presents the results of an experimental investigation of the
“{initial shepe of the laser-induced sir breakdown. A 2—25-§ ruby laser with a Q-
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dicated »han the ionizatiou front moves tsward the focusing lens with e velocity
of '\:10 cn/sec measured on the basis of the Doppler ghi{t of the scattered 1light. _
T’ne ot ion- of the ionized region-under these. ‘condititins can be explained in terms of:;:_-‘_;;.

| three mechanigms: - 1} the hydrodynemic mechanism, 2) the light mechenism, end 3) thé
- success lve breskdown mechaniem. All three mechanisms were fully discussed by Reyzer
in an esrlier article (ZhETF, 48, 1508, 1965). Under the experimental conditions
in this work, the first mechanism i{s considered the most probsble, Values for the
{velocity of the detonestion wave front {105 and 133 km/sec) eand the plaesms tempere-
ture beaind the plasme {~910.10% and T720.107K), respectively, estimated on the basis
of this mechenism are in satisfsctory agreement with the experimentel dsta. Orig.
. |ert. hes: 1 table, 5 figures, and 7 formulss. Jo——. [¥x]

ASSOCIATION: Fizicheskivy institut im. P. N, Lebedeve AN SSSR (P‘n_fsics
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/TER{RTC, ST (BT m) /5P (1) /320 k) -2 /1/Bup k)/Bia(m)-2/ .

P .. UR/0056/65/049/003/0720/0723 -
7 qt”él 4 y ‘C" ! : "l,/ U . .
AUTHOR: Zolotov, Ye, M.; Prokhorov, A. M.; Shipule, @. p’/%\. { ) /‘/ / S S B
) : T B S l , :

» '-66v :
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ACCESSION NR: 5024687

; g . g .

TITLE: Luminescence and _g‘;eneration in car,_:uyz* excited by a ruby laser C?f‘ ' ':
; S~ IR LA ) : e

SOURCE: Zhurnal eksperimental’noy 1 teoreticheskoy fiziki, v. 49, no. 3, 1965, -

720-723 ' .
R ' ' 23 1Y .
< | TOPIC TAGS: laser, stimulated emission, ruby laseté, éptical excitation; light, ;.| . :§ l
* - | modulation S T

| ABSTRACT: -Laser action at ) = 2.36u 1s reported in CaF, doped with 0.03% py2* . |
-at a temperature of 77K. Pumping was by a ruby laser operated in normal and giant{ _ * l
pulse regimes. The 20-mm~long rod with g 5-mm diameter had silver and dielectric R
coatings (reflection coefficlent of the coating was 95%). 1In the normal pulsed s f .
’ operating regime the threghold pump power was 0.1 j. The spike pattern of the '1
lagser output wag similar to that of the ruby laser and the spikes — $
appeared not later than 10-6 sec after their appearance in the ruby lager output, | ' . 4o
This indicates the_possibility of modulating with a frequency not less than 1 - ..
megagigahertz by means of light excitation ‘using, for example, semiconductor o
lasers. No spikes were observed at a resolution of ~10~7 gec when excitation wag - AN
Card 1/2 - ’ : .

T e e i L T e e P s

12-4"
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Limm2-66 |
| Accesston nr: APS5024687 | | , s

by ‘a ruby laser output which was also free of spikes. The temperature variation of
“the threshold with the temperature showed that room-temperature operation of the
CaFZ:Dyz“'_ laser was very unlikely, due to broadening of the lower laser line with
the temperature. F,:Dy?* wag excited by
several 0.5 pul "30 nanosec duration, when the glant pulses followed
one another after 100—200- ysec. The first pulse f
the appearance of a few spikes. the
he exciting
-produced glant pulses in CaF, :py’+ :
spulse delayed by 160—200 : it i The failure
' ' ai Orig. art. has:
‘ fcs]

pulse,

| Assocrarron: ‘AFiizichesk'iy'itisfitt;t im. P. N. Lebedeva Akadentt nauk SSSR (Physics
| Institute, ‘Academy” of Scienges'sssn)qq a I 3 T
-] SUBMITTED: 19Feb65 - . ENCL:.00 o - SUB - CODE :ec0p

No REF Sov: 003 . . B 001 L A massi 4
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Quantum electronics, Prirode 54 no,5:37-42 My 'A%,
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AUTHOR: Prokhorov, A. M.

21

SOURCE: - Uspekhi fizicheskikh nauk, v. 85, no, &, 1965, 59960k
TOPIC T4GS: quantum electronics '
ABSTRACT: A reprint of a lecture read at the ‘presentation of the Nobel prizs in

of quantum electronics. Although Einstein predicted the phenomenon of induction
radiation in 1917, the beginning of the age of quantum olectronics actually .began,
the author states, in the winter of 1954-55 with the presentation of the direct

- of absorption in a quantum amplifier, which operates on the principle of light
emission from atoms in an excited state upon external perturbation.’ The author
states that it would have heen possible to create lasers in 1940, had scientists
‘been working on tho problem. The theorotical work on energy levels, radic theory
(for questions of amplification, resonance, etc.) and construction of voluna

"des is predioteds Origs arte hass 6 formlas, [IPRST

' SUB CODE: -20 / SUBM DATE: ‘none | ORIG REF: 007 / OTH REF: 008

UDC: 621 ¢375 )
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[ ACC NR: AP6012070 : SOURCE CODE: UR/0053/65/085/004+/0599/060%

ORG: none™ """ _ : o2
TITIE: Quantum electronics ; ﬂ

" December, 1964, this article is a general presentation of the principles and history .

_theoretical basss of the science. Basic formulas are presented for the coefficient

i

.resonators were all known. The creation of a laser operating on selectsd fraoquenocs :

i
!
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ABSTRACT: " Fliorit e  erys 5 70 80:1m long == 10 mn in dismeter with |’
diffeyent concemtrations of Dy3t (0.05, 0.1, 0.2, 0.3, end 0.9), were prepared |
in the single-erysial orstory of the Physies Institute AR SSSR. GCamma- :
irred:ation et cbout 10° r converted the trivalent dyspreosium into divelermt. The
Lumineseence and absorpition spectra of the resultent crystals were firet measured.
The eligorption spectrum was found to consist of & strong ebsorption band from

2300 .0 4900 A, and three weasker and marrower bands, with mexime at 5800, T159,
and 9.00 A+ Pumping ot auy of these three frequencies leads to strong lumines~

" genge in the 2.3«%2.6 yu renge. The most intense luminegcence occcurred &t 2436 poi

S DT - - . - : e S o ]
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The Liser-operation threshold wes measured under pilsed conditions and was found
to be about 25 J. The duration of luminescence was approximately 18~26€ msec. i
laser operation in the contimous mede was mede at the supercocled ligquid nitrogen
temperature. The continuons geperation line width vas meesured with a Febry-
PFerot interferometer, the gpectrum being ecenned by varying the presgure inside ,
the taterferometer tea. The results show that the generstion line width dces '
not exceed 0.0 em™ . Narrower lines are expected st the temperatures of liquid
neon and helium, and tests to determine thig are being planned. It is pointed
out 12 conelusion that a line width of 0.0l em~l 1z the norrowest sver attained
for s.lid-state lasers. Orig. art. hes: 3 figures. :

T T ] ‘ j”:r.b";‘?: _ ~ : LR e Eoel

skly inatitut im. P. N. Lebedova AN B95R (Physfcs Institute,

ASSOCIATION: Fiziahe

lamsss) . | _
SURGMEN: lofaléh U ENCL: 00 ' gUB COBE: gc,sS .
HO RE? 80V, (€02 OBIER: 003 "ATD PRESSe 3257
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—-—vv"‘g,hll\‘- & ﬂ"‘é CEN/ WAL T

> (TJ/EED{ K J=2/E0A R {KJ/EAR{K

MEEC{t )/san/"w 7 /T e ) w2 /oD £} pE IEREE I

/ t EVP{b) /Ty 'r«)«2/ .’. (‘_ p-4 91.4 01_4 Dm...a,p..-;u
u=4/Peb . 65T JP‘Q) Wu/JD, JG- / / / /! G"/

e “Unlike ‘the firsc Gan : Dy2+
’_deueleped by Z._J Kiss et al (J. Appl«l Phys. Let., 2, no. 5, 1963,
493 ),»ah*cn operated at the liquid neon%tﬂmperature (27K), the pre-
.sent lasex: operates at the temperature. of liquid nitrogen’ (77X)., The!
expezimﬂnts with® the new 1aser werd. conducfed ‘at noon, under a cloud- ]
L Ky in Moscow ‘during the . period 20—30 August 1964. The gener- |-
: ‘which oceurred in the 4f-=54 absorption band from 25,000 to |
10 OOD en” lg'rorresponded to the 517 + Slg transition which tarminated.

foat aulevel apnroximately 35 cm“lw bave gtauud Ievel. “The solar rad= i
Card. /J» RN . ) . o
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1 lation was focused by a standard glass, aluminum~coated mirror m450 T
t in dismeter to a spot ~10 mm in diameter, A wmore efficient trans—" ",
I mission of gsolar radiation into the crystal was achieved by a conical
: condeaser made of optically uniform X8 glass or fluoride to which
“the-gctive crystal (26 x 3 .x. 4 mm) was ‘attached. Thé ends of the
1 rescnator-were fitted with two parallel (mot less tham 15") silver
miyrors, one mirror belng 3% reflactivé.  The condenset and crystsl
- were zept Iin a4 cryostat with pure liquid nitrxogen ISince the effec—
tive area of the mirror was 1500 ¢m2 the laser could be operated in
a uecar~threshold state, Laser action was interrupted when the mirror
| was parzially darkened, Tbs prelimivary lebovatory data show thatifor 2 laser |
{.pumped by 'a DRSSh-typa xenon lamp, laser wavelength was 2,3590 ¢ 10 &,
: Cpover. dQVGloped by the ‘aolar Lasprf"a“ stimated ‘at several micro-
y 22 Eigures. N - . S Ivky

_ASSOCJATiON'_ Znstitut yadernoy fiziki Hcskcvskogo gosudarstvsnnoge
iunivezsiteta im, M, V, Lomonosova (Nuclear Physics Institute of tha
Mosecowr Skate Universitv); Filzicheskiy inscitut im. B, ¥, Lebadeva
Akadeieli nauk.55SR (Physics Institute. Academv:of-Scionecnn.S3aR)

f - ‘m-—-——-_.
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sics Institute im. P. §.
institut Akademii nauk 8SS8R 7

Lebedey

of Seciences SS3R (Fizicheslgiy ﬂ

/ SN
TITLE: A cadmium sulfide laser using two-photon excitation from g Luﬁy/gaser .

Acade

Y .
SOURCE: aN sssnf? Doklady, v. 164, no. s, 1965, 1012-1015

TOPIC TAGS: laser, semiconductor laser, nonlinear optics, two photon absorptiqn

' zs,
(ABSTRACT: A CdS 5 x 3 x 3 um lagep forming a Fabry-Ferot cavity wes excited by fo- -
cused radi&tion from a 50 My Q-switched ruby laser. The emission spectrum of cas.
: - | was investigateq: at flux densitieg of 20, Lo, 200, and 500 Mv/em2 srith laser action
o -oceurring at 509 Mv (see Fig. 1), In addition to considerable narrowing, an intep.

- |:ference pattern was obtained and a beap directivity of a10° above the threshold was
observed. The osc'iuograph trace of CdS. laser emission was of the same shape as that S
of the exciting light at a3 excitation levels; hovever, the duration of the bell- L
shaped trace was 50% shorter than that from the ruby lager. This was attributed to
the fact that the power absorbed shows a quadratic dependence on the incident power. N
'The two-photon coefficient of absorption of radiation 8t 1 = 695 u was measureq SR
at 300K and found to be proportionai to the fluyx density of incident radiation SR
(0.2, 0.5, and 1.1 cn at flux densities of 10, 25, and 55 Mw, respectiveli'%43gi{6612_
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| the value of 10 cm! for t
electron pair creation was

order of the magnitude of pair generation require
beemj-pumped CdS. Orig. art. hag: 2 figures.

K24

. Fig.
CdS excited by a ruby laser

Flux density of:

' was polarized with E perpendicular
- to C.

he two-photon coefficient of abso
ccalculated to be 10271028

d to attain laser action in electron-

1. The emission spectrum of

1 - 20 Mv/cm2;
3 - 200 Mv/cm?;
The radiation

- bo Mu/cem?,
- 500 Mw/cmé.

rption at 500 Mw the hole ~
pair/cm’ sec. This 18 of the

[cs]

APPROVED FOR RELEASE: 06/15/2000

CIA-RDP86-00513R001343120012-4"




"APPROVED FOR RELEASE: 06/15/2000 CIA RDP86 00513R001343120012 4

L 9459-66
AGC NR: Ap502697a

SUB CODE: SUBM DATE: ‘
ATD PRESS 7‘/95 m“&65/ ORIG REF: 008/ OTH REF:

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120012-4"



pumped continuously by xenon lemps. Such pulses were first achieved in CaF, :Dy?
‘| by Ye. M. Zolotov, A, M. Prokhorov, and G. P. Shipulo (ZhETF, v. .49, no. 9, 720,

:¥iG/JD/ W
AUTHOR: - Kon,w,'ukk\x’g\vL V.

Vst

1017 .em™3.  The crystal was placed in a dewar, where it was cooled by circulatmg
- 1 xq_uid nitrogen. The pumping was provided by two cw xenon lamps placed together with
‘{ & devar in & tight condenser. An intemal multilayer dielectric mirror with a re-

"o :“7}<"ﬁ’i.:"-f‘ & " ) ‘
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3 Kulevskly"&\L A., Kostm, ¥, V.3 Hur;na, e M5 Pro&horov: 2
A, M. (Corresponding member AN SSSR)

ORG: _ Physics- Instltute im. P. H. Lebedev‘ﬂAce.denv of 301811(:88 )SSSR (F;z:.ches:uy
institut Akademl nauk SSSR) i "H

TITLE ‘A giant-pulse CaF: Dyz* laser with continuous pumping
1

SOURCE. AN sssn. Doklady, v. 165, no. 5, 1965, 1056-1058

TOPIC TAGS:. ient pulse laser, dyspmsium, calcium fluoride, xénon lampjpﬁup-i-ng-
Co&wm- Mzdal) Quiei ,QM.L‘W

ABSTRACT' The genération of fepeZtigg giant pulses at 2.36 4 is. reported in CaF. % 1Dy2*

1965), who used_rul yl aser pumping. A simlilar method -of -generating giant pulses in
YA1G:NQ was used by J. E. Gausic, M. L. Hensel, and R.. G. Smith. (Appl. Phys. Lett.,
6, no. 9, 175, 1965). The laser system used in the present investigation (Fig. 1) _
cnansisted of a cylindrical dysprosium-doped calcium fluoride crystal 70 mm long and
7 mm in diameter with plane-paraliel ends. The concentration of Dy2* in CaF, was

L Al
»

Lcard 172 . UDc: 535.89 . " . )
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g
.- | flectivity of approximately 100% was
& |was Q-switched by
£ | tion..
“|directed at a calorimeter and
. [Fenolution of 20:10-9 gec.

LI

2

. To oscillograph

both directions (see Fig. 1) was 0.
prisms.

‘lvalue was 1,05 x 10~
2 x103 v,

g excitation of senlicondi;ctors with a

7) and 200 cps,

Gl

SUB CODE:. 29
ard . 2/2 *

means of a rotating (50--500 cps) prism with total internal reflec-
The laser beam was incident (at 23°

a liquid-nitrogen
-The time-dependent

-1 - .CaF, :Dy?* crystal; 2 - continuous.

means of en InSb photodiode and DEO-1 and 51-11 oscillographs.

narrow forbidden gap. Orig..art. has:

SUBM DATE: 02Sep65/ ORIG HEF: 003/ OTH FEF:

used on one end of the resonator, whose output
) at a plane-parellel quartz plate and
~cooled InSb photodiode with a time-

emission intensity was recorded by

‘Fig. 1. Schematic of the laser system

, : pumping
¥Xenon lamps; -3 - multileyer dielectric mirror;
4 - rotating prism with totel internal reflec-
tion; 5 - plene-parallel quartz plate; 6 - calord
imeter; 7 - InSb photodiode.

The mean intensity in

05 v for both fixed and rotating (at 200 cps) “
This indicates that the rotation frequency of the prism was near optimal, '
The duration and repetition rate of the glant pulses were 1.2
respectively,

The proposed high-intensity laser can

x 1077 gec (calculated
resulting in a pesak power of
be used in studies of two-photon

YK]
1005/ ATD PRESS:
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ACC NRi  AP6023908 SOURCE CODE$ .uh/0363/66/ooz/oo?/1161/117o
- AUTHOR:  Voron'ko, Yu, K.; Kaminskiy, A. A.; Osiko, V. V.5 ov, A, M,

ORG: sics Institute im. P, N. Lebedsv, Academy of Sciences, SSSR (Fizicheskiy
institut Akademii nauk SSSR 3 Institute of ?stalloga&! Acadeny of Sciences, SSSR

(Institut kristallografil Akademil nawk SS3R
o

TITIE: New type of ox&stals for lasers with optical excitation N 6

T P SR

-5
SWRCE’ AN SSSR. Izv. hborg matel'i&ly, Ve 2, no,. 7’ 1%6’ 1161'11” B

TOPIC TAGS: fluoride, neodymium, laser optic material, lanthamum compound, cerium

compound, yttrium compound, barium compound, strontium compound, caleium fluoride, -
mixed erystal :

-ABSTRACT: The paper reports new results obtained from a study. of the optical propery
ties and induced emission at 300K of a group of crystals of mixed fluorides containe
ing & neodymium admixture. All the crystals containad from 0.5 to 2,0% Nd>* and hadi
the following composition? CaFp~YP3 (1, 2, 3, 78); CaFp=CaFy (7%); SrFp-LaFy (30%);
Ban-IaFB (309). The abgorption and luminescence spectra of zhe cerystals at 300 and’’ |—
77°K were studied, The synthesized mixed fluorides constitute a new type of laser mp-
terials, Structurally they are typical crystals, but from the standpoint of their e :
spectral properties, they occupy an intermediate position between crystals and glasq'?s—-—

The thresholds of generation excitation were found to be mich lower than in orystalds

Card_1/2 UDCs 546,161 1548 , 55 2,
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of pure fluorides, and the efficlency was found to be several

ing concent_x"_ations of neodymium in the mixed fluorides are ~sev::2.ist£hiag§e;igh§:e t:?rk-
~in CaFp-Nd3+, The woaker concentration quenching is apparently dus to the romoval?:f

the structural degeneracy of the optical centers., !igration of the excitation ene,
between various groups of Ind* optical centers is possible in the mixed fluorids” Eg:yé .

| tals. The latter may prove effective as sources of excitationfor semiconiuetor 1q§e§$. '

Orig. art, hast 7 figures and 2 tables. I
. | , i
SUB GODE: 20/ SURM DATE: 30Dec65/ ORIG REF: 015/ OTH REF: 010 &
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icheskiy (f’?

- TOPIC TAGS: nitrogen :
M » carbon dioxid
level, 1_'318-X&tion_process, oxeltos sgétgas leser, adiebatic expansion, nuclear energy

e
, ﬁs & specific ex;a.mpie
7 ] possible a population inversion b - carbon dioxide adiabatic
~of the €0 molecule. For initial auq Final tom eg::]el:gstgg 1evelzm(10 3881%) fﬁd (20%)
- l:cc y tlle
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_supersonic nozzle.

| -estimated inversion is about 14, with a maximum 3.54. It ie also noted that a cope
- tinuous mode of adiabatic expansion can be realized by passing the gasg through a
The authors thank L. A. Kulevskiy and V. M. Marchenko for dis-

- | cussions. Orig, art. has:

-SUB CODE: 20/  SUBM DATE: 31Mar66

1 figure and 3 formulas, ' [02]
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TITLE:
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ACC NR, AP6018343 |

i

SOURCE CODE:

Beitrage ayg der Plasma Physik, v, ¢
TOPIC Tags:

s Doppler shirt

produced by a
30 psec). The authorg

Process, which according to thep can be
following three stages: 1) the breakdown Stage (rapid increase in
5 2) the quasi-stationary stage (dense plasma is main-
ption of energy of the laser beam); ang 3) the afterglow Stage !
T pulse ceases). From the soft X=Tay emlssion gf the |

ontinuoys recombination of N5+, N5+, N7+, OG+, O7+, 08+!"__

a L. the breakdown region wag determinej

lager emission, pPlasma decay, /
i

|

1

d by the plasma during the second
g of the lipe was found tp vary at
aser beam with the maximum shife

1

. ' i V

—

e ———
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1= 3.2 E (the focal length of the lens was 55 mm). The displacement of the ionized
region toward the lase

r beam causing the Doppler shift of the line wvas
the formation of a shock vave which intensely absorbed the laser 1ight
the third stage by high-speed photography (655,000 frames/sec) showed that the break-
down region expands during the first 3—5 usec after the passage of the pulse and
then decays during the next 30—40 usec. The spectrum of the plasma in the visible
range during the . third Stage showed the presence of NII, DII,and NI and li2. The
electronic temperature during thig Stage w

as estimated to be about 3—6 x 10%k. Orig.
art. has: 6 figures, 6 formulas, and 1 table. {cs]

attributed to
A study of

rd
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‘ realizing a specified gain. It is found that:
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66 R D(gwm(g;)AEEC(;:)-24rgswpgk)/zwa(h) 10P(c) wa .
- SOURCE CODE: o

| AUTHOR: Karlov, N. V.; Prokn :
, Karlov, N. v,
AN SSSR ‘Fizichcakiy institut AN SSSR)

| ORG: Institute of'Phyeica.

TITLE: Regenerated TW quantum amplifiers

| SOURCE: Radiotekhnika 1 elektronika, v. 11, no, 2, 1966, 267-270
- 1 'TOPIC TAGS: laser,
. |ABSTRACT: The characteristics of

quantum amplifier
Perot resonator, :

radiation Propagates circularly,
the resonator passband.
field-strength gain; power gain;

than that of (b); hence,
wider band than (b);

for resonator-type lasers but alao for regenerat

APPROVED FOR RELEASE: 06/15/2000

(a) a straight
(b) a Straight-through unidirecti

~through amplifier with a Fabry-

nal amplifier in which the
orstype reflex amplifier are

‘considered. It ig assumed that the active~substance line width subst:antially exceeds

as itg stability and bandwidth are concerned. The above results hold true not only

ed quantum r-f TW-amplifiers. ‘ :"'1'.

""0C: 621.378.5

UR/0109/66/011/0602/0267 /0270 ]

4/,6 i
<3

Orig. art. has: 25 formulas, {03]
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ACC NR:  AP6011581 ; SOURCE CODE: UR/0051/66/020/003/0531/0532
AUTHOR: Konyukhov, V. K.; Marchenko, V. M,; Prokhorov, A. M. S
e e

ORG: none ) /4¥/’ ) //

. ! b
" TITLE:  CaFj:Sm2+ laserz)pumped by a rubz‘ laser

SOURCE: Optika 1 spektroskopiya, v. 20, no. 3, 1966, 531-532

TOPIC TAGS: laser, solid state laser, stimulated emission

ABSTRACT: A CaF,:Sm?* Iager pumped by a g—switched ruby laser operating at 65—90K
-is described. The monocrystals of CaFp:Sm*t, grown by several different mathods,
had silver or dielectric coatings. The output of the exciting ruby laser was 0.5 j
and the pulse duration 50 nsec, The oscillation threshold of the CaF, :Sn2+ was
achieved when the output of the exciting ruby laser wag 0.1 }+ The spectium of the
CaFZ:Sm2+~1aser consisted of three lines, at 0.708, 0.720, and 0.729 y. Vhen the
temperature was lowered to 65K only the line at 0.708 p remained. The oscillation

pulse had the same shape as the pump pulse. The energy efficiency of the system at
77K was determined to be 0.13. Orig. art. has: 4 figures. . ~ [cs]

.| SUB CODE: 20/ SUBM DATE: 23Sep65/ ORLG REF: 003/ OTH REF: 004/ ATD PRESS:
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AUTHOR: _Dzhibladze, M. I.; Zvereva, G. A.; Kostin, V. V.; Murina, T, M.; Prokhorov,
-A. M.,_ o = T sty
ORG: Pysics Institute im. P. N. Lebedev, Academy of Sciences 88SR (Fizicheskiy in-
stitu na R}

‘D
TITIE: Investigation of the X e/s and of the temperature shift of
the continuous generation frequency of in CaF» 1

Y
sogncz: Zhurnal eksperimental'noy i teoreticheébkoy fiziki, v. 51, no. 3, 1966, TT3-
77

TOPIC TAGS: laser, spectroscopy, solid ‘state  laser, paramagnetic laser,

cw laser, fluorite; dysprosium .”(

ABSTRACT: In view of the possible use of CaFp crystals activated with divalent dys-
Prosium as laser rods at 2.36 wavelength, the authors have calculated the probabili-
ties of the nonradiative transitions of the Dyz"' ion in CaF5 which cause the homogene-
ous broadening of the luminescence lines, and also investigated the temperature depen-
dence of the frequency shift of a Dy2*:CaF, cw laser in the vicinity o{ . Iz; }s
shown that the broadening of the luminescence line (the transzt;.on 182 » 81,(2)) 14
determined essentially by the lifetime of the lower level 872(2), since the probabili-
¥y of the nonradiative transition from this level js_of the order of %010 sec™l  The
nonradiative transitions from the lower level, 8T,(2) -+ 8g 2? and 871.(2) - 8T1(1) ’

Card  1/2
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determined in the harmonic approximation by perturbation theory, had probabilities
6.61 x 10° and 7.13 x 10° sec~}, respectively at 0°K. The temperature dependence of
the shift of the cw frequency, measured by means of a Fabry-Perot interferometer with
a procedure described earlier (DAN SSSR v. 161, 806, 1965), is found to correspond to
a shift of 0.0095 £ 0.0025 cm~1 per degree, which is approximately double the value

- | calculated from the change in the crystal field with changing temperature. The dise ' /
crepancy is attributed to the fact that the point-charge model of the crystal field i/
is not 3 good approximation for Dy=*:CaFp. Orig. art. has: 2 figures, ¥ formulas,
and 1 table. )
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AUTHOR: Vinogradov, Ye. A.; Irisova, N. A.; Mandel'shtem, T. B.; Prokhorov, A. M.;
Shmonw, To A. A T T

ORG: Fhysics Institute im. P. N. Lebedev, Academy of Sciences 8SSR (Fizicheskiy in-
stitut Akademii nauk SSSR) _

TITLE: Resonance abscrption of the V3t ion in corundum a:t 1.21 mm wavelength

SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu.
Prilozheniye, v. 4, no. 9, 1966, 373-376 :

TOPIC TAGS: corundum, vanadium, resonance absorption, low temperature research,
microwave spectroscopy, hyperfine structure }

ABSTRACT: The authors report an experimental imreséigation of resonance absorption of]
the V3t {on in corundum at wavelength A ~ 1.21 mm and at liquid-helium temperature in
magnetic fields from O to 5 kOe. The observed absorption corresponded to transitions
from the lovwer level corresponding to the singlet state S,i = O to the levels of the
higher doublet (Szv = £1). The resonance absorption of tge v3+ (~0.1%) in corundum
was measured with a quasioptical feed-through spectroscope without cavity, which was
constructed by the authors. The radiation source was & backward-wave tube generating
an average of ~3 mW in the range from 0.83 to 1.35 mm. The microwave power was fed
qi}aaioptic&l_ly to a sample placed in a helium cryostat via teflon windows in the covex.
Tt;xe helium cryostat could be placed between the poles of an electromagnet. Two gexleg
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of measurements were made. In the first, the absorption line was investigated in 4if-
ferent constant magnetic fields, including zero field, with the microweve-oscilistor
frequency continuously varlable. In a zero field, two closely~spaced absorption
" lines were observed, corresponding to transitions from the lower singlet level of the
Vv3* ion to the levels of the doublet Szt = £1l., The frequencies of the transitions
from the lower level to each of the doublet levels were found to be Dy = (247.3 t 0.3)
and Do = (248.9 + 0.3) GHz, and the initial spiitting of the doublet was 2F = .
(1.6 £ 0.6) GHz. The calculated coefficiemt of resonance asbsorption of V3 in
corundum was «@ > 0,3 emt. The second series of measurements was made at a number of
fixed frequencies with the magnetic field varied from O to 5 kOe. The absorption ~
line observed in this case consisted of eight hfs components. The splitting between
the singlet and the doublet, equal to 247.8 GHz, coincides within the limits of ex-
perimental error with D = (Dy + D)/2 determined in the first measurerent series.
When the external magnetic field tends to zero, the distance between the cutermost
components ylelds the upper limit of the initial doublet splitting, 2E < 2.1 GHz.
The authors are grateful to V. Kh. Sarkisov, director of the Corundum Iaboratory of
Kirivokanskiy khimkombinat, for supplying the investigated sample. Orig. art. bas:

3 figures. _ L
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[AUTHOR: Yershov, BiV.; Pimenov, Yu.P.; Fedorov, V.B.; Prokhorov, A.M.
(Academician) o by

ORG: Physics Institute im, P.N. Lebedev, Academy of Sciences,S8SR
(Fizicheskiy institut Akademii nauk SSSR)

TITLE: Two-phbton sbsorpticn of CaFz: Ho*** crystals
‘ SOURCE: AN 888R. Daoklady, v. 172, no. 2, 1967, 309-312

TOPiC TAGS: calcil;n fluoride, holmium, two photon absorption,
luminescence, crystal 1npurity, PHoTon), LASER RADIN T 2)

. ?
ABSTRACT : _— . o . e
. "An investigation was made of artificially growm CaF, crystals containing
© 0.3 wt% Hot**, The samples were cylindrical, 1 cm in diameter and
4—5 cm long. They were irradiated, either’ separately or simultaneously,
"by a ruby laser and an Nd-glass laser with pulses of 7.8 and 11.3 joules,
“respectively. Pulse duration was in the milligecond range. The two~-photon -
" processes were detected by the green luminescence (A = 5512 Q) arising after
preliminary nonradiative transition from a ‘two-photon-excited absorption
level to the initial level 55, of thig line. -‘The observed two-photon
.transitions were of ‘three’ kinﬁs, corresponding respectively to the absorp-

. UDC: 535,37
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tion of 2" ruby photons, 2 Ngd-
.photon,
was first reported [W, Kaiser,

the nonlinearity
validity criteria for the assumption of a
‘one laser luminescence
with two lagers, it
effects of each laser.
lagged approximately 10-3
a relative glowness of -the

‘pulses could be adjusted by selection o
luninescence. of CaF, : HotH
Voron'ko, A. A. Ka kiy, v.
ZhETF, v. 1, no. 1, 1965, p. 5),

SUB CODE: ORIG REF:
ATD PRESS:

20/ ‘BUBH_ ‘DATE: 12Nové6/

glass photons, and 1 ruby photon and 1
As 1in experiments on CaFp : Eutt, 1in which

C. G. B, Garrett, Phys. Rev. Letters, 7
of intensi

grew with the square of the irradiation intensity;
8 migaitude was greater than the' sum
Oscillograms showed that :
sec behind the Tuby luminescence, which indicates’

. transition from the’ SF,. absorption level to the
initial level of the green line. : The

f a suitable ‘eircuitry,

at 77°K was previously demonstrated

Orig, art, has;, 2 figures, [Jv] .

NHd-glass
two-photon abserption

ty relationships was one 6f the '
two-photon mechanism: with only |

of the separate
the Nd-glass luminescence

relative timing of the lager

Stimulated *
by Yu. K. )
M. Prokhorov (Pis'ma

002/ OTE EEF: 003/
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PROKHORGV, A. N.
Building Machinery

Combating dust and smoke in asphalt-concrete mixers. iekh. stroi., 7. io. 1, 1952.

9. Monthly List of Russian Accessions, Library of Congress, April 1958, Unclassified.
2

.|
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PHRORRBON J:, e

Dissertation: "Investigition of Some Problems of a Container System for hemoving Solid
Wastes From Houses." Cand Tech .3ei, Acmdemy of Commural Zconomy ireni k. J. Pamfilov,
31 tay S4. Vechernyaya Moskva, Xoscow, 21 May Sh.

50:  SUs 284, 26 Nov 1954
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GRISHIN, B.M.,inzh.; PROKHOROV, A,.N.,inzh,

A A

Brection of monolithic reinforced concrete shells for water-
cooling towers without scaffolding, Energ.stroi. no.4:56-58
58, (MIRA 12:2)

1, Moskovskiy filial Orgenergostroya,
(Concrete construction)
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PROKHOROV, A.N., kand.tekhn.nauk

Using vibrators in preparing agphalt-concrete and cement-concrete

« S .1 dor.mashinostr. 3 no.12:6-10 D '58.
mixtures troi or Girza 11t 12)

(Concrete mixars)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120012-4"



"APPROVED FOR RELEASE 06/15/2000 CIA-RDP86-00513R001343120012-4

e e A e 5PN Y 18 ASECTET VY SR N AR ST T O S SR SRl SURN IS B SR S Pty

PROKHOROV, A.N., inzh.
“Experience in the erection of reinforced concrete walls in the
construction of the Beloyarsk atomic electric power plant.
Energ.stroi. no.25:39-41 ‘61, (MIRA 15:4)

1. Moskovskiy filial Instituta "Orgenergostroy™.
(Beloyarsk--Atomic power plants) %Concrete walls)
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BAKHMETOVA, T.Ye.; DOVGER, F.F,[deceased]; SIiWOV, P.A.; PROKHOiIOV

_é;g;i_ﬁHUMAKOV: I.A.; NIROSHINA, Yu,N,; SHAGALOVY Ye.S.,
ed. ;
[Album of sketches of stock equipment for the erection of
structural elements]Al'bom chertezhei Inventarnykh priepo-
soblenii dlia vozvedeniia stroitel'nykh konstrulktsii. Mo=
skva, Pt.1l.[Cradles, stagings, ladders, guerd rails, Ap-
proved by & resolution of the technieal adrinistration
No0.163 of Dec. 30, 1959 JLiul ki, ploshchadki, lestnitsy,
ograzhdeniia. Utverzhden resheniem tekhnicheskogo uprayv-
leniia No.163 ot 30 dekabria 1959 g. 1962. 141 p,

' ' (MIRA 15:10)
1. Vsesoyuznyy institut po proyektiroveniyu organizatsii
energeticheskogo stroitel!stva "ORGENERGOSTROI , Moskovskiy
filial,

(Building)
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‘jROKHOROV, AN BURNEVICH, A.M,
Increasing the 1ife of ¢

noe 13 e on .62.e of trolley-bus aprings, Sbor.n?uch rz;é; 2;(1!1

(Sprinv (Mechanism)) (Trolley buses)
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